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DETAILED ACTION 
Priority 

The examiner acknowledges a claim for priority due to provisional application 
60/452,745 filed on March 7, 2003. 

Information Disclosure Statement 

The Information Disclosure Statements filed on March 29, October 7, and October 29, 
2005 have been received and entered of record in the file. Initialed, signed and dated copies of 
all six pages accompany this office action. 

Drawings 

The drawings are objected to under 37 CFR 1.83(a). The drawings must show every 
feature of the invention specified in the claims. Therefore, the focusing device of claims 9 and 
29 must be shown or the feature(s) canceled from the claim(s). No new matter should be 
entered. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to 
the Office action to avoid abandonment of the application. Any amended replacement drawing 
sheet should include all of the figures appearing on the immediate prior version of the sheet, 
even if only one figure is being amended. The figure or figure number of an amended drawing 
should not be labeled as "amended." If a drawing figure is to be canceled, the appropriate figure 
must be removed from the replacement sheet, and where necessary, the remaining figures must 
be renumbered and appropriate changes made to the brief description of the several views of the 
drawings for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. Each drawing sheet submitted after the filing date of an 



Application/Control Number: 10/721,773 Page 3 

Art Unit: 2877 

application must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, the applicant will 
be notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

Claims 37 and 39 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

Claim 37 recites the limitation "the first radiation source" in line 12. There is insufficient 
antecedent basis for this limitation in the claim. In line 3, the claim specifies "emitting a first 
beam from a second electromagnetic radiation source". The examiner assumes that the word 
"second" in this line was intended to be "first", since line 8 specifies a "second beam from a 
second electromagnetic radiation source.". If the word "second" in line 3 is replaced by the word 
"first", there is antecedent basis for the "first radiation source" in line 12. The examines assumes 
the word "first" was intended in line 3 and has examined the claim accordingly. 

Claim 39 recites the limitation "the second beam" in line 1. There is insufficient 
antecedent basis for this limitation in the claim. Claim 39 depends on claim 36, which is 
dependent on claim 21. Claim 21 only specifies one beam of electromagnetic radiation. If claim 
39 were to depend on claim 37, there would be antecedent basis. 
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Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1, 2, 4-8, 12, 14-15, 17, 19, 21-22, 24-28, 32, 34-35, 37, 39, and 41-42 are 
rejected under 35 U.S.C. 102(b) as being anticipated by Tull (US 5,361,854). 

Regarding claims 1, 2, and 4, Tull discloses a laser unit (element 84 of figures 4 and 5) to 
be attached to the object whose deformation is to be measured in column 5 line 40, and a target 
(column 5 line 60-62), also attached to the object, comprising an array of photosensitive 
elements (sensors) arranged in a grid, so that a processor can interpret the signals and determine 
the position of the beam (column 6 lines 10-16). Tull does not explicitly disclose that the laser 
beam has a shape, but all laser beam have an inherent shape. Tull thereby meets all the 
limitations of claims 1 and 2, and the laser acting as an electromagnetic radiation source, meets 
the limitation of claim 4. 

As to claim 5, Tull discloses in column 5 line 45, that the laser is preferably a laser diode, 
thereby meeting the limitation of the claim. 

Tull discloses a first laser unit (element 84) and a second laser unit (element 86) in 
column 5 lines 40-41, thereby meeting the limitation of claim 6 that the electromagnetic 
radiation source comprise at least two radiation sources. 
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In column 6 line 64 through column 7 line 13, Tull discloses the method whereby data 
from the sensors is processed to determine the bend and twist of the object, thereby meeting the 
limitations of claim 7. 

The limitation of the array of radiation sensors being non-linear of claim 8 is met by the 
target described in column 5 lines 60-62 as an array of sensor elements arranged in a grid. A 
grid is two-dimensional and therefore is non-linear. 

The second electromagnetic radiation source of claim 12 has already been met, as 
explained above in regard to claim 6. The second array of sensors is disclosed by Tull in column 
5 lines 52-53. 

The limitation of claim 14 that the beams of electromagnetic radiation be substantially 
co-directed are met by Tull in Figure 2, where it can be seen that beam 90b and beam 90c are 
substantially co-directed. Likewise the limitation of claim 15 that the beams be substantially 
counter directed is met by Tull in Figure 2, where it can be seen that beams 90b and 88a are 
substantially counter-directed. 

Claim 17 contains the limitations of claim 1 and 12, which are rejected as anticipated by 
Tull as set forth above, and adds the limitation that the second light source be axially displaced 
along a length of the object from the first light source. In Figure 2, it can been that light source F 
(the second one from the left) which emits beam 90b is axially displaced along the length of the 
object from light source F (the first one from the left) which emits beam 88a. These two beams, 
90b and 88a, are substantially counter-directed, thereby meeting the limitation of claim 19. 

Claims 21, 22, 24-28, 32, 34, 35, 37, and 37 speak to the method of using the apparatus 
of claims 1, 2, 4-8, 12, 14, 15, 17, and 19, respectively, and are therefore not patentably distinct 
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from the apparatus claims. These claims are rejected as anticipated by Tull for the reasons set 
forth above. 

Claims 41 and 42 are apparatus claims specifying a means for providing the elements of 
claims 1 and 17, respectively, and are therefore not patentably distinct from claims 1 and 17. 
These claims are rejected as anticipated by Tull for the reasons set forth above. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 2 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over Tull as 
applied to claims 1 and 21 above, and further in view of Stirland et al. (US 3,723,013). Tull 
discloses all the elements of claims 1 and 21, but fails to disclose that the shaped beam has an 
"X" or cross-shaped cross section, as specified by claims 3 and 23. Stirland teaches an alignment 
system which uses a beam with a cross-shaped cross section as seen in Figures 3 and 1 1 , to 
determine the relative position of the objects in question. It would have been obvious to one of 
ordinary skill in the art at the time of invention to use the cross-shaped beam of Stirland in the 
positioning system of Tull in order to more accurately determine the position of the beam on the 
array of detectors. 

Claims 9 and 29 are rejected under 35 U.S.C. 103(a) as being unpatentable over Tull as 
applied to claims 1 and 21 above, and further in view of Toshio (JP 6000681 1). Tull discloses all 
the elements of claims 1 and 21, but fails to disclose a focusing device between the light source 
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and the array of sensors, as specified in claims 9 and 29. Toshio teaches the use of a lens 
(element 10 of Figure 3) to focus a light beam on an array of detectors in a device used to 
measure the deflection of a beam to indicate distortion in an object. It would have been obvious 
to one of ordinary skill in the art at the time of invention to use the lens of Toshio in the 
positioning system of Tull in order to focus the beam more precisely on the array of detectors 
and to more accurately determine the position of the beam on detectors, and hence to more 
accurately determine the bend or twist of the object. 

Claims 10 and 30 are rejected under 35 U.S.C. 103(a) as being unpatentable over Tull as 
applied to claims 1 and 21 above, and further in view of Pund (US 5,592,285). Tull discloses all 
the elements of claims 1 and 21, but fails to disclose the specific wavelength of light that is used. 
Claims 10 and 30 specify that the electromagnetic radiation be infrared, visible, or ultraviolet. 
Pund discloses a device for determining the relative position of a light source and a sensor, and 
teaches that a laser diode can be used as the light source (column 1 lines 50-52), and that the 
optical radiation for use in the device can be in the range from deep ultraviolet to long 
wavelength infrared (column 1 lines 9-13), which includes visible light. It would have been 
obvious to one of ordinary skill in the art at the time of invention to use a laser diode emitting 
light in the wavelength range specified by Pund in the apparatus of Tull in order to produce a 
light beam that would enable the apparatus to function in a variety of applications. 

Allowable Subject Matter 

Claims 20, 40, and 43-46 are allowed. 
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Claims 1 1, 13, 16, 18, 31, 33, 36, and 38 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject matter: 
Regarding claims 1 1, 13, 18, 20, 31, 33, 38, 40, and 43, the prior art of record taken alone or in 
combination fails to disclose an apparatus for determining changes in the shape of an object 
together with the limitations of the independent claims and intervening claims where the object 
whose shape is to be determined is a blade. Moir (US Re. 33,097) determines the shape of a 
blade but not in the manner claimed in the present application. 

Regarding claims 16, 36, and 44-46, the prior art of record taken alone or in combination 
fails to disclose an apparatus for determining changes in the shape of an object together with the 
limitations of the independent claims and intervening claims where the change in shape of the 
object is indicative of fluid flow around the object. Alexander (US 3,681,983) determines the 
fluid flow around an object by deflecting an object, but does not use a light beam to determine 
the deflection of the object as claimed in the present application. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to applicant's 

disclosure is Pavlin et al. (US 4,798,461) and Gabriel et al. (US 4,730,928). 

* 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Sarah J. Chisdes whose telephone number is 571-272-8540. The 
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examiner can normally be reached on 8am -5:30pm Monday through Thursday and 8am-4:30pm 
on alternate Fridays. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gregory J. Toatley Jr. can be reached on 571-272-2800 ext. 77. The fax phone 
number for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




S.J. Chisdes, Ph.D. 
September 7, 2005 



